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THE PURPOSE OF THIS ADDENDUM IS TO ALLOW ADDITIONAL METHODS OF
APPROVING HARDWARE FOR FLIGHT, AND TO CORRECT A DOCUMENT REFERENCE.

PAGE 1, PARAGRAPH 4.0. IN THE LAST SENTENCE OF THE FIRST PARAGRAPH,
DELETE, "(JSC 08962A)" AND ADD (JSC 08962) IN.LIEU THEREOF.. .. I _' .' .*+.c;iriG*:  . ?. ?...

'I! PAGE 2, PARAGRAPH 4.0 ADD A NEW SUBPARAGRAPH "G" AS FOLLOWS:

G. A HARDWARE ITEM (I.E., COMPONENT, ASSEMBLY, ETC.) CONTAINING
MATERIALS THAT FAIL THE VCM REQUIREMENT AND/OR HAVING UNIDEN-
TIFIED MATERIALS, MAY BE VACUUM BAKED UNTIL IT HAS AN ACCEPT-
ABLE OUTGASSING LEVEL. THE THERMAL VACUUM CHAMBER USED FOR
VACUUM BAKING MUST HAVE INSTRUMENTATION SUCH AS QCM OR MASS
SPECTROMETERS, TO DETERMINE WHEN THE HARDWARE ITEM IS ACCEPT-
ABLE. THE THERMAL VACUUM CHAMBER CAPABILITY, BAKING PROCEDURE
AND ACCEPTANCE CRITERIA MUST BE APPROVED BY JSC MATERIALS BRANCH
(ES~). THE JSC WHITE SANDS TEST FACILITY (WSTF) HAS THE FACILI- -
TIES AND THE CAPABILITY TO PERFORM SUCH VACUUM BAKING.'

M. W.SGe'inthal / /
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The purpose of this document is PO establish outqassinq
requirem~nts and test quidelin- for polymeric materials used in
the space thermal/vacuum environment aroand sensitive optical or
thermal control surfaces.

The conttol and veri~lcation of material outqassinq to the
~uidelines of this docuwent are based on the follow%nq
requirements:

a. The pol~meric materials used in the thermal/vacuum
environment shall not contaminate the sensitive surfaces
within an assembly.

h. The polymeric materials used in any application shall not
affect the sensitive surfaces of any adjacent equipment.

The material shall have a maximum total mass loss (TML) of 1.0
Percent Of the or~inal specimen mass and a maximum volatile con-
densable material (VC?l)content of 0.1 percent of ths oriqinal
s~ecimen mass when t~sted in accordance with the test procedure
in paraqraph 6.

The scope of this document covers the control of Polvm+ric
materials used near or addacent to optical or thermal control
surfaces that are exposed to the thermal/vacuum environment of
s~ace. This document establishes the requirements and defines
the test method to evaluate polymeric materials used in the
vicinity of these surfaces in space applications.

Use of polymeric mat+rial near optical or thermal control
surfaces shall be restricted to those materials which have a
maximum volatile condensable material content of 0.1 percent and
a total mass loss of 1.0 percent or less when tested in
accordance with tha test method described in paragraph 6. NASA
JSC will provide to the contractor(s) a list of approved
materials for use in the thermal/vacuum environment upon request.
NAS& JSC also maintains a complete ?Ue (~SC 08962~) of all
materials tested.

The use of materials that have be+n tested but failed the
requirements of this specification may be allowed if the
contractor can provide rationale for their use that is approved

/



bV NASA XC. The followinq  are examples of some considerations
for use as rationale for a material that has failed the VCR or
mass loss requirements:

a .

b.

C,

d.

e.

f.

The material may be hrouqht within vacu’um stability limits
by vacuum bakinq for a specified period of time (usuallv
48 hours at maximum use temoerature at a pressure of less
than 10-r torr),

ff material cannot be vacuum baked and its exposed area is
13 cm2 or less, and the material is out of line-of-siqht
of payload surfaces and other contamination critical
surfaces, total mass loss may be up to 3.0* and v‘olatile
condensable aaterial up to 1.0%

If total mass loss is qreater than 1.09 and VCP! < 0.W and
it can be shown that contributions to THL qreater than
1.01; are due to sorbed water vapor, the material may be
used.

The material is the gn&n satisfactor? choice from a func-
tionality viewpoint for the Particular application.

The total mass of ra’tatials selected under 4b and 4d above
and used in any qiven corpartnent will be monitored and
reviewed periodically to insure that compartmental
Peculiar problems do not evolve.

naterials previously tested and found acceptable per ?lS?C
SO?!02442 may be used.

The contractor shall provide for WASA JSC approval, a list of all
polvmeric materials selected for use around sensitive surfaces or
in the same defined compartment as optical or thermal control
surfaces. The follovinq information is required.

a . flanufacturet9  trade name

b. Hanufacturer of the material

c. Thermal vacuum stability (VCM and TM&) data

a. Rationale for use of naterial that failed the requirements
of paraoraqh 4.0 and a report of the veiqht and surface
area used.

e. flaterials that have not been tested should be snbmitte3 to
JSC/ES5 for testing utilfzinq JSC form 20358.
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6.1 PURPOSE. The purpose of this test is to measure total mass
loss and volatile condensable material content of polymeric
materials under controlled 1aboratorV  conditions. The follovinq
test procedure outlined below vas extracted from wASA White Sands
Test ?acilitv Operational Checkout Procedure 200-013 entitled
HFeterafnation  of Weiqht Loss and Volatile Condensable Components
of Polymeric naterial",  June 1974. The use of anv other test
equipment and/or procedure must be approved by RASA-JSC.

6.2 TEST COlrtb'ITXOlM. The test on pol?aeric materials shall be
conducted under the following conditions:

Pressure 10-S torr or less

. Temperature of specimen 12s*c f vc

TemperaturF of condensable plates 2soc f 1*c

Vacuum exposure time 24 hdurs

6.3 CRITERIA OP ACCEPTABILITY. The material shall have a
volatile condensable mkterfal content of less than 0.1 percent of
the orqinal mass of the specimen. The total mass loss of the .
material shall not exceed 1.0 percent of the orginal mass of the
sdeciren.

6.4 TEST EQUIPIJlrlT. All laboratory test instrumentation shall
be in current calibration and shall reflect appropriate
documentation from the applicable calibration laboratory. The
test equipment shall consist of the followinqt

a.

b.

CO

il.

A vacuum system capable of maintaining 10-e torr for a
period of 24 hours.

specimen holder made of stainless steel at aluminum. The
specimen holder shall be nominally 3.8 ca lonq an& 1.25 cm
in diameter.

Collector plate shall be made of a highly polished stable
metal surface. The collector plate shall be 3.8 cm Fn
diameter.

The test apparatus shall be made of copper. The apparatus
shall be such that multiple specimen holders and collector
plates can be accommodated at one time. The sample
section shall be capable of maintaininq the samples at 125
f l*C and maintaininq the collector plates at 25 f VC.

. ', 3



6.5.1

6 . 5 . 2

6.5.3

cs.4

I v

6 .  5 . 3

6 . 5 . 6

6.5.7

6 . 5  SAHPLE PREPARATTON.

S~ssi!!sLSf~~* ?laterials to be tested shall be prepared
in 100 to 300 milligram specimen sizes and placed in
stainless steel or aluminum holders after preparation as
specified below.

S%UCB_nnt~~~~lS- Specimens shall be cut into small pieces
having O-15 cm maxinmm dimension. Samples shall be placed
in a desiccator after preparation and remain there until
the samples are placed in the test chamber.

c,nnfi!iss- f¶aterials that are normally used as coatinqs
shall be applied to aluminum foil or Teflon sheet and
Prepared as noted in paragraph 6SL2.

Ssln%aZ_EsnZajB~s_B~~~~~~~.  Prior to testfna  solvent
containinu materials, such as inks and paints or room
temperature cured materials, the sample shall be
preconditioned for 2Q hours at 65 t 1% in an air
circulating oven to sinalate the material exposure up to
the time of launch,

Tass- Tapes shall be tested in the as-applied
confiqaration osinq aluminum foil or Teflon sheet as an .
application substrate and prepared in accordance with
aaraarabh &se2.r---y--r--

Lis!&u!s~ Liquids shall be tested in the,as-received
state.

~~ZLU~P4prSS* All material shall be cured or anplied
in accordance with the manufacturer's procedures or the
applicable contractor process specification prior to test.

6.6 TM, ARD VC?! 'ISRASURIMERT.

6.6.1

6.6.2

6.6.3

Snf~ia~~os~~~~~r~~~~~j~- VCfl collector plate and
specimen holder mass shall be measured. Specimens shall
be tested and their mass measured after being desiccated
for 24 hours.

Ses&!!3LIM!3rZiaa- T h e  veiqhed samples shall be p l a c e d
in the compartments of the heating block and the VC?4
collector plates shall be fastened to the coolinq block of
the apparatus.

P,4;zzSYrS- Th+ system shall be evacuated and held at a
maximum pressure of 10-a torr.



6-6-4 h~e4issi&u~~f~&&- When the unit has reached 10-a torr,
the specimens shall he heated to 12S°C f PC, and
maintained for 2Q hours. The VCfl collector plates shall
be maintained at 2SOC f VW durinq  the test.

6.6.5 Specjmen  Pempggl;.__I____ The specimens in their holders and the
VCH collector  plates shall be removed from the apparatus
and immediately placed in a desiccator-

6.6.6 E~PO~_~BSO_~~~Ellnation.---m-- fleasure the mass of the
specimens and the collector plates as soon as possible
after removal from the VC!S apparatus, and record.

NASA-SC 5
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Index of Manufacturers (sheet 1 of 3)

Code Manufacturer

AAC Ablestlk Adhesive Company

ACB American Cyanamid Company, Bloomingdales Department

ACF American Cyanamid Company, Formica Corp.

ACM Allied Chemical Corporation, Mesa Products, Plastics Divlslon

AEC American Enka Corp.

APC Armstrong Products Company

ARP American Reinforced Plastics Company

BCC BASF Colors and Chemicals, Inc.

BCM The Borden Company, Mystik Tape, Inc.

BFG B. F. Goodrich Chemical Company

BIW Boston Insulated Wire

CAR Carter’s Ink Company

CHR Connecticut Hard Rubber Co.

Cvc Consolidated Vacuum Corporation

DCC Dow- Corning Company

DUE E. 1. DuPont de Nemours and Company, Elastomer Chemicals
Department

DUF E. I. DuPont de Nemours and Company, Fabrics and Finishes
Department

DUM E. I. DuPont de Nemours and Company, Film Department

DUP E. 1. DuPont de Nemours and Company, Plast~cs Department

E FI Elect refilm, Inc.

EK C Eastman Kodak Company

EMC Emerson and Cuming, Inc.

ENJ Enjay Chemical Company

EPC Epoxylite Corporation

.
—
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Index uf Manufacturers (sheet 2 of 3)

(-:odc Manufacturer

FLC Fortin Laminating Corporation

FPC Finch Paint and Chemical Company

FPI Furane Plastics, Inc.

FRC Fargo Rubber Corporation

GBE Gudebrod Brothers Silk Company, Inc. , Electronics Division

GEC General Electric Company, Chemical Materials Department

GIZS General Electric Company, Silicone Products Department

GEW General Electric Company, Wire and Cable Department

GMC General Mills, Chemical Division

HCC Hughson Chemical Company

HEX Hexcel Products, Inc.

HYS Hysol Corporation

IBM IBM Corporation

IND Independent Ink Company

ITR Illinois Institute of Technology Research Institute

MCC Magna Coatings and Chemical Corporation

MMA 3M Company, Adhesive s,. ,Coatings, and Sealers Division

MMC 3M Company, Chemical Division

MME 3M Company, Electrical Products Division

MMI 3M Company, Irvington Division

MRC Tht h4arblette Corporation

PER Perrnacel

PFC Pennsylvania Fluorocarbon Company

PKA Park Avenue

PPH Purolator Products, Inc. , Hadbar Division

PRC Products Research and Chemical Corporation



Index of Manufacturers (sheet 3 of 3)

Code

P R P

PSC

PTI

R A Y

REM

SAN

sot

SCA

SCP

SIS

S P T

T C C

T H O

T M C

u c c

UCP

VVP

WCN

WEI

W E M

WPP

Manufacturer

Plastic and Rubber Products Company

Parker Seal Company

Product Techniques, Inc.

Rayclap Tubes, Inc.

Rembrandt

Sanford’s Ink Company

Shell Oil Company

Shell Chemical Company, Adhesives Department

Shell Chemical Company, Plastics and Resins Department

Sargent Industries, Stillman Rubber Division

Stone Paper Tube Company

Thiokol Chemical Carp,

Thalco

The Mica Corporation

Union Carbide Chemicals Company

Union Carbide Corporation, Plastics Division

Vita Var Paint Company

Whittaker Corporation, Narmco Division

Westinghouse Electric Corporation, Insulating Materials
Division

Westinghouse Electric Corporation, Micarta Division

Wornow Process Paint Company

-
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The purpose of this addendum Is to delete Revision “O” of “The
Prefered Materials for Vaccuum Stability” from this document.
This datahas been replaced by JSC 08962, “Compilation of VCM
Data of Non-Metallic Materials”.
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The pumose of this document is PO establish outqassinq
requirem~nts and test qaidelines for polvmeric ●aterials used in
the smace thermal/vacuum environment aroand sensitive optical or
thermal control surfaces. :*,.

The conttol and veri~ication of ●aterial outqassinq to the
guidelines of this docuaent are based on the follovinq
requirements:

a. The polvmeric ●aterials used in the thezmal/vacuum
wwironnent shall not contaminate the sensitive surfaces
vithin an assemblv.

h. Th po~yme~c ●aterials used in any application shall not
affect the sensitive surfaces of any adjacent equipment.

The ●atmial shall have a maximum total ●ass loss (’ML) of 1.0
Percent of the orqinal specimen mass and a ●aximum volatile con-
densable ●aterial (VSE) content of 0.1 percent of th oriuinal
smcimen mass when tasted in accordance with the test procedure
in paraqraph 6.

The stove of this docment covers t!m control of PoIYm+ric
●aterials used near or addacent to o~tical or thermal control
surfaces that are exposed to the thermallvacuum environment of
smaceo This document establishes the requirements and defines
the test method to evaluate pol~meric materials used in the
vl~nity of these surfaces in svace applications.

Use of polymeric mat~rial near optical or thermal control
surfaces shall be restricted to those ●aterials which have a
maximum volatile condensable material conte~t of 0.1 percent and
e total mass loss of 1.0 percmt or less vhen tested h
accordance with thu test methoU described in paragraph 6. IfAsn
JSC vill provide to the contractor(s) a list of approved
●aterials for use in th- thermallvacuum environment apom request.
MASI JSC also ●aintains a complete ?Ue (JSC 08962AI of all -
materials tested.

The use of materials that have be+n tested but failed the
requirements of this specification may be allowed if the
contractor can provide rationale for their use that is awmoved

“;:

.



-b+ NASA JSC. The foUovLnq  are axasoles of sow consi4er3tions
fat use as rationale for a l atatiaf that has failed the 73 ot
mass loss reuoircaents:

The material maaT be btowht  within vacuum stability limits
b+ tacuum bakino  for a specified period of tiae (asuallr
a8 hours at maxima use teaoeratth at a pressate  of 19s~
than lo-* tort)-

If material cannot be racuu8  bakd and its exposed area is
33 cm2 or fess, and th* aatetial is out of tine-of-siuht
of payload surfaces and other  contamination critical
sutfacw, total mass loss mat be up to 3.0* and dolatile
coadensable  material tm to 1.0%

Zf total mass loss is utsater than LO* and VCR 5 0.N and
it can be shova that coattibutioas to THL qreatet than
LO* a t e  he to sotbe v a t e t  rapor,  t h e  oatetial may b e
used.

The matcrfal  fs the QS~ satisfactort  choice from a func-
tionalitt viewpoint for the particular application.

The total mass of ratatia’ls  selected under-pb and a& a5ooe
and used in any qiren cowaftaent  vi11 be monitored  and
rericved periodicallr to insure that compartmenta
oeculiat  ptoble8s do sot eVolV&

flateriafs  ptarfouslv  tested and found akceptable  pet RSY
SOnO2w2 may ba used.

?he coutracto f shall ptorfde  for USA JSC apptooal, a list of all
PoXrmerfc  materials selwted  for use rtound sensitive surfaces o r
fa the sane defined co8part8eat as optical of thermal control
satiac*s. The follovinu inf oraation is required,

a.

b.

C.

d.

Zanof actoreP s trade aare

Nanofacturet  of the matetfaf

Thatas  vacuum stability (WI8 and T!!(t)  d a t a

Rationale for use of ratcrfal that tailed the reuafreasnts
of paraaraqh U.0 and a report of the wtfuht and surface
arer as*&

?IatetiaIs  that bare not been tested shoold be sobaitteA,  ta
JSC/ZSS  for tsstinq atiLfzinu JSC forir 2035b

2



6.0 ~~~~u8x~

6.1 PURPOSE. The wmpose of this test is to measure total mas’s
loss and volatile condensable ●at+rial content of polymeric
●aterials under controlled laboratory conditions. The follovinq
test procedure outlined below vas extracted from VASfiWhite Sands
Test ?acilit~ operational Checkout Procedure 200-013 entitl~fl
~Determination of Ueiuht Loss and Volatile Condensable Components
of Polvmerlc !!aterialm,June 1974. The use of anv other test
euuimment and/or Procedure must be approved by BASA-JSC.

6.2 TI?ST COW) ZTIO’WS. The test on polymeric ●aterials shall be
conducted un&er the follovinq conditions:

Pressure IO-6 torr or less

. Temperature of specimen 125Qc * lQc

Tomverature of condensable plates 2!VC ● lQC

Vacuum exposure time 24 hours

6.3 CRT’VRIA O? ACCEPTABILITY. The material shall have a
volatile condensable material content of less than 0.1 percent of
the orqinal mass of the specisen. The total ●ass loss of the
●aterial shall not exceed 1.0 vercent of the orginal mass of tlw
stiecimen.

6.4 TI?STI?QUIPM?19T. All laboratory test Instrumentation shall
bQ In current calibration and shal~ reflect appropriate
documentation from the applicable calibration laboratory. The
test euuimnent shall consist of the follovinq:

a.

b-

Co

d.

A vacuum awstem capable of maintaining 10-6 torz for a
period of 20 hours.

Specimen holder ●ade of stainleus steel or aluminum. Tlt~
s~ecimm holder #hall be nominally 3.8 ca long and 1.2S cm
in diaaetez.

:ollector plate shall be made of a highly polished stable
metal surface. The collector plate shall be 3.8 cm in
fiiameter.

The test apptWMUS shall be made of copper. The apparatus
shall be much that multiple Smecimen holders and collector
plates can be accommodated at one t~ae. The sample
section shall be capable of maintaining the samples at 125
k 10C and ●a%nta%ninq the collector plates at 25 i Pc.

3



6-S-t 3s Ratetials  to ba tssted shall ba ote!pate4
in 100 to 3O~*mi1Iiqram specireo sizes and placed in

,

stafnfmss steel of aluminum holdets after ptaoatation as
sowif ied balov,

6-S-2 sg. Soecimens  shall be cut into small  oiecs
ha+inq  O-33 cm mariram dimension, Samples shall be o’Lac*d
in a desiccatm after preparation and remain theta until
the samples  are Placed in the test chamber.

6.9.3 w Baterials  that are normally  used as coatinus
shall be applied to aluminum foil or Teflon sheet and
Premared  as noted in paragraph  6.3.2.

kS.0 -mi-su- Prior to twtfau solvent .
coatafnino l atetfals, such as inks and paints or room
tamperature  coted l atorfals, the sample-shall  be
Preconditioned for 24 boars at 6S t 1% in an ait
cfrcolatinq  oven to simulate  the raterfafi  exposure UP to
the time of taunch.

6.S.S '_Psst Tapas shall be tasted in the as-applied-
conff~oratfon  asinq l laminua foil or Teflon sheet us an
apolfcatfon  substrate and prwared in accordance with
parauraph  63.2.

6.9.6 L&w tfqoids shall be tested in the as-received
state.

6*S3 cuLEassd~dS* All material shall  be cured or aoplisd
in accordam*  vitb the aanufacturergs  procedures or the
applicable contractor process spocificatfon  Prior  to test.

6.6 T82 &LQ X15 'I9ZASU8tllt2fT.

6.6.1 w~~P~~~- The OC3 collector plate and
sowiaen  holder mass shall be measured. Speeiacns  shall.
bq tested and thett aass reamred after beinu desiccated
f o t  2a hoorrr.

6.6.2 -en m. The ueiqhod rambles shall ba placed-
in the comparetreats  of the hasting  block and the OC3
collector orate8 shall bc fastened to the coolfna  block of
the aooaratus. .

_,6,6.3 Pm- TIw system shall be evacuated and he13 at a
saxinaa pressure of lV@ tort.



6.6. Q AEQ&Wi!uLSt.lkUiO when the unit has r~ached 10-4 torr,
the smecim+ns shall be heated to 1250c & 1°C, and
●aintained for 2Q hours. The VCH collector plates shall’
be ●aintaine~ at 25°C * l°C durinq the test.

6.6.S ~~~~~~~. The specim+ns in their holders and the
VCII!collector relates shall be removed from the apparatus
and immediately placed in a desiccator-

6.6.6 ~~-JgQ~~$Qg~@J. Ileasure the mass of the
specimens and the collector plates as soon as possible
after removal from the VCU apparatus and record.

NASA-JSC
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